A B S T R A C T
This study aims to assess the performance of farming practices of Lampai Kuning rice as an improved variety. Data were collected using survey method that relied upon primary data generated during the 2016/2017 production season. Data were collected through the use of a set of structured questionnaire administered on thirty farmers in Nagari Aie Angek, Sijunjung Regency. Stata version 12 was used to test the stochastic frontier model to measure the efficiency of Lampai Kuning rice.The results showed that the use of manure and Urea had negative effect on the Lampai Kuning rice, while the use of NPK had positive effect. The level of technical efficiency of Lampai Kuning rice was very low at the 0,55 level. The study reveals that large land size led to high Lampai Kuning rice production. Farmers could double their rice production by using factor of production appropriately.
Introduction
Rice is a strategic food product in Indonesia, because rice is the staple food of the Indonesian community. The government must maintain the availability of rice because it can affect national food security. The amount of demand for rice will continue to increase along with population growth, but this will be a problem if there is a gap between the amount of availability and demand for rice. Therefore, efforts to increase rice production are required to overcome these gaps.
Seed varieties are one of the important technology components that have a major contribution in increasing the production and income of rice farmers. Superior varieties are one of the technologies that play an important role in increasing national rice production, among others, reflected in the achievement of rice self-sufficiency in 2007.
Lampai Kuning rice is one of the leading rice varieties in Sijunjung among three other superior varieties (Junjung, Cisokan, and Batang Piaman). In 2014 its variety was released as a national superior variety by the Agricultural Technology Study Center of Sijunjung Regency. This variety has advantagessuch as high rice productivity which can reach 6.58 tons / ha, adaptation to medium to low elevation, productive tillers reaching 21.78 stems / clump, good quality in terms of white in colour and nice smell that are preferred by local community. Lampai Kuning rice was initially developed in Sijunjung Regency. As it has a nice taste, it was spread to the nearest regency such as Dharmasraya.
As improved variety can increase production that in turn to increase farmers' income, a good farming practices need to be employed. Thus, it is required to identify factors affecting productivity of Lampai Kuning rice in order to achieve its optimal production. This study aims to: (1) analyse the level of technical efficiency of Lampai Kuning rice farming, (2) to assess the effects of selected factors on technical inefficiency Lampai Kuning rice farming.
Research Methods
This study was conducted in Nagari Aie Angek, as a central location of Lampai Kuning seed development in Sijunjung Sub-District, Sijunjung Regency, West Sumatra. A total of 30 respondent farmers were involved in the study and selected using the simple random sampling method.
The variables observed in this study were: (1) the production of Lampai Kuning rice expressed in kg / ha), (2) total seed used (kg / ha), (3) total fertilizer used (kg / ha), (4) quantity of chemical used for pest and diseases management (unit / ha), (5) total labor used (mandays / ha), (6) land area (ha), (7) educational attainment of farmers, (8) age of farmers, and (9) years of experience in cultivating rice.
This study uses the stochastic frontier production function developed by Battese and Coelli (1995) , where non-negative technical inefficiency effects are assumed to be functions of economic variables. Stochastic frontier production function is defined as:
Where:
Yi is the production of Lampai Kuning rice in kg /ha; F (x; β) is a Cobb-Douglas production function of vector x (quantity of production input used, including seeds, fertilizer, pesticides, herbicides, and labour);
Vector β (unknown parameter);
V is random errors that are assumed to be independent and identically distributed (
U is a non-negative random variables associated with the technical inefficiency of production, which is assumed i.i.d. So that U is obtained by truncation at zero from the normal distribution with mean, zδ , and variance u 2 ;
Z is a vector (1 x m) of free variables (land area, educational attainment, age of farmers, and years of experience in cultivating rice) associated with technical inefficiency of production;
 is the vector (m x 1) of the unknown coefficients.
Technical inefficiency effects, U, is defined as:
The stochastic frontier model for Lampai Kuning Rice uses cross-sectional data, hence it is assumed time-invariant. The parameters of the stochastic frontier and the model for technical inefficiency effects are estimated simultaneously using the maximum likelihood method of Stata 12 computer program. The model in this study used Battese and Corra (1977) parameterization where:
The parameter γ must be between 0 and 1. This parameter allows us to obtain a good starting value for γ, for use in the iterative maximization process involving the Davidon-Fletcher-Powell algorithm (Coelli, 1996) .
Results and Discussions

Profile of research site
Nagari Aie Angek is located at 160 km above sea level with a temperature of 30 0 C -36 0 C and has an average rainfall of 207.80 mm. Land area in Nagari Aie Angek is predominantly occupied by forest (64%), followed by settlements and tourist or sports areas. Rice field is relatively small area (4.87%). However, rice is the main crop cultivated in this village and the main source of income for 70% population. Nagari Aie Angek has adequate transportation and infrastructure that enable farmers to get access to their farm and sell agricultural products. Availability of few facilities Sijunjung Sub-district such BRI bank, input suppliers can support agricultural activities.
Profile of respondents
There were 30 farmers of Lampai Kuning rice interviewed in this study. All of them are at productive age (32 -60 years old). At this age group, farmers keen to get high income that encourage them to do farm practices well.
More than 70% of farmers have low level of education (Table 1 ). This condition is believed to hinder their capacity to adopt technology and manage farms. However, they get full access to farm land because all farmers grow Lampai Kuning rice on their owned land.
Most farmers have extensive experience on Lampai Kuning Rice cultivation. In addition to formal education that can increase knowledge and improve skills, the experience of farming also determines the farmers' capacity to take into account the risks that may arise.
Majority of farmers (87%) come from small family. This indicate that only few people need to be supported by family income that leads to farmer's welfare. However, they only have small piece of land with land size of less than 1 ha that constrain them to get high income. 
The use of input on Lampai Kuning Rice farming
Farmers planted certified seed of Lampai Kuning rice that come from Lampai Kuning rice seed breeding located in Nagari Aie Angek. Then, rice is commonly stored aside to be used in the next planting season. The price of the Lampai Kuning rice seed is Rp. 10,000 / kg. The study reveals that famers use seed about 77.11 kg/ha. The amount of seed used is higher than recommended amount by Department of Food and Plantation of Sijunjung (30 kg/ha).
Fertilizing is an important activity in rice farming to get optimal results. Fertilizers used by farmers were manure and inorganic fertilizers. The types of inorganic fertilizers used by sample farmers were Urea, NPK Phonska and SP-36. The price of Urea is Rp. 3,000/kg, NPK Rp. 3,500/kg, and SP-36 Rp. 3,500/kg.
Manure and Urea were the main fertilizer used by farmers, while small amount of SP-36 was applied ( Labour is needed for every stage of rice farming, from land processing, planting, maintenance to harvesting. The workforce consists of male and female labour both from within the family and outside the family. The average of labour used was 97 man days/ha.
The average production of Lampai Kuning varieties per hectare was 3,790.38 Kg/Ha. The highest production was 4,390.91 kg/ha and the lowest production was 3,415.50 Kg/Ha.
The production of Lampai Kuning rice in Nagari Aie Angek is still relatively low. The average production can 6.58 tons/ha. This is far from the expected production. The low production of rice produced by the sample farmers is caused by technical culture treatments that are not carried out optimally, especially in the case of small amounts of fertilizer used due to lack of capital, poorly regulated water conditions and infertile land.
Price received by farmers fluctuated. The price of Lampai Kuning variety is Rp. 10,000 per bushel, equivalent to Rp. 6,400 / Kg of rice grain, if it is calculated 1 bushel to equal to 1.5 kg of rice grain. The price of the Lampai Kuning grain is indeed quite higher than the price of other varieties of grain such as Banang Pulau grain with the price of Rp.8,000/bushel.
The results showed that three out of six variables have significant effect on Lampai Kuning rice production at 5% confidence level (Table 3 ). The use of manure and Urea has a negative effect on yields. Reducing the use of these two production inputs will increase Lampai Kuning Rice yields. One percent decrease in the use manure and Urea can increase rice production by 0.07 percent and 0.03 percent, respectively.
NPK use has a positive correlation to the production of Lampai Kuning Rice. Increased use of NPK of 1 percent will increase Lampai Kuning Rice yield of 0.05 percent.
The use labour has positive effect on Lampai Kuning Rice production. Increasing in the use of labour can increase the rice production. On average, rice output increases by 0.03 percent for a 1-percent increase in labour used. Our results is quite different from study by Mariano, Villano, and Fleming (2011) . They found that production input have positive significant effect on rice production on all studied areas.
The level of technical efficiency of Lampai Kuning Rice farming is still low at 0.55 on average with a range of 0.02 -0.97. This means that there is still a potential to increase Lampai Kuning Rice production by increasing the efficiency of production input used. Most farmers (53%) had a technical efficiency level smaller than 0.623 ( Figure  1 ). The mean technical efficiency level of rice production in the Philippines (74%) (Mariano et al., 2011 ) is higher than technical efficiency level of rice production this study. This indicates that the management practices by Philippines farmers is better than those in this study. Based on the research findings, land size has significant effect on efficiency level (Table 4 ). The negative sign of coefficient on land size means large land size is more efficient than small land size. Mariano et al.(2011) found that the age variable and the number of household member have a positive sign. This means that older farmers tend to be more inefficient. The negative coefficient of education and farming experience suggest that more formal education and more experience are associated with higher technical efficiency in rice farming (Mariano et al., 2011) . This figure is contradict to finding by Hasnah, Fleming, and Coelli (2004) where famers with lower educational level tend to be more efficient on oil palm production.
Conclusion
The study results can be concluded that: a. Lampai Kuning Rice yields at farm level is much lower than estimated, which was 3,790.38 kg per hectare per planting season. b. Factors that affect Lampai Kuning Rice production significantly were the use of manure, Urea and NPK. c. The technical efficiency level of Lampai Kuning Rice farming was still low with an average of 0.55. This means that farmers have the potential to increase the production of Lampai Kuning Rice doubled if the production factor is used appropriately.
It is suggested that farmers decrease the amount of manure and Urea use to increase their Lampai Kuning Rice production, and increase the use of NPK appropriately. Governments can work with academics to apply the implications of this research findings, particularly, in improving farming practices to increase the production of Lampai Kuning Rice that will have an impact in increasing the income of farmers.
